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(57)Abstract: 

PROBLEM TO BE SOLVED: To always ensure 
proper air/fuel ratio and prevent generation of trouble 
according to turbulence of air/fuel ratio, in an internal 
combustion engine having means directly injecting 
fuel in a cylinder and means injecting fuel in an intake 
passage. 

SOLUTION: In an internal wall surface peripheral part 
of a cylinder head 4 in the vicinity of a first/second 
intake valves 6a, 6b of an engine 1 , a cylinder 
injecting fuel injection valve 11 is arranged, in an 
intake duct 20 in the upstream from a throttle valve 
23, a homogenizing fuel injection valve 41 is 
provided. In an electronic control unit(ECU) 30, in the 
case of executing homogeneous combustion, based 
on a homogenizing target injection amount, a moderating value is calculated, a value 
subtracting this moderating value from an integrated target fuel injection amount serves as 
a stratifying target injection amount. Accordingly, the homogenizing target injection amount 
is increased, even when a time is taken for this increase reflected to a fuel amount actually 
introduced in a cylinder 1a, by setting the stratifying target injection amount matched with 
this delay, air/fuel ratio is prevented from large fluctuating. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st fuel-injection means which injects a fuel directly in an internal combustion 
engine's gas column, The 2nd fuel-injection means which injects a fuel in said internal combustion 
engine's inhalation-of-air path in order to introduce a fuel in said internal combustion engine's gas 
column, An operational status detection means to detect said internal combustion engine's 
operational status, and a comprehensive target injection-quantity calculation means to compute the 
target fuel oil consumption of synthesis injected from said both fuel-injection means based on the 
detection result of said operational status detection means, Based on the detection result of said 
operational status detection means, receive the target fuel oil consumption of synthesis computed 
with said comprehensive target injection-quantity calculation means. The 2nd target injection- 
quantity calculation means which computes the ratio of the target injection quantity injected from 
said 2nd fuel-injection means, and computes the target injection quantity injected from said 2nd fuel- 
injection means based on the ratio, By annealing and calculating the calculation result by said 2nd 
target injection-quantity calculation means By [ said / which anneal and subtracts a value ] having 
annealed and having asked with the value calculation means from the target fuel oil consumption of 
synthesis which anneals and calculates a value and which anneals and is computed with a value 
calculation means and said comprehensive target injection-quantity calculation means The 1st target 
injection-quantity calculation means which computes the target injection quantity injected from said 
1st fuel-injection means, The fuel-injection control unit of the injection internal combustion engine 
in a cylinder characterized by having the fuel-injection control means which controls said each fuel- 
injection means based on the calculation result of said 1st and 2nd target injection-quantity 
calculation means. 

[Claim 2] The 1st fuel-injection means which injects a fuel directly in an internal combustion 
engine's gas column, The 2nd fuel-injection means which injects a fuel in said internal combustion 
engine's inhalation-of-air path in order to introduce a fuel in said internal combustion engine's gas 
column, An operational status detection means to detect said internal combustion engine's 
operational status, and a comprehensive target injection-quantity calculation means to compute the 
target fuel oil consumption of synthesis injected from said both fuel-injection means based on the 
detection result of said operational status detection means, Based on the detection result of said 
operational status detection means, receive the target fuel oil consumption of synthesis computed 
with said comprehensive target injection-quantity calculation means. The 2nd target injection- 
quantity calculation means which computes the ratio of the target injection quantity injected from 
said 2nd fuel-injection means, and computes the target injection quantity injected from said 2nd fuel- 
injection means based on the ratio, By subtracting the target injection quantity injected from the 2nd 
fuel-injection means computed with said 2nd target injection-quantity calculation means from the 
target fuel oil consumption of synthesis computed with said comprehensive target injection-quantity 
calculation means The 1st target injection-quantity calculation means which computes the target 
injection quantity injected from said 1st fuel-injection means, In the fuel-injection control unit of the 
injection internal combustion engine in a cylinder which had the fuel-injection control means which 
controls said each fuel-injection means based on the calculation result of said 1st and 2nd target 
injection-quantity calculation means When the target injection quantity injected from said 2nd fuel- 
injection means computed by said 2nd target injection-quantity calculation means has a big change 
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The fuel-injection control unit of the injection internal combustion engine in a cylinder characterized 
by establishing the injection delay control means in a cylinder which only predetermined time 
amount is delayed in order to suppress the effect on the air- fuel ratio by that to the minimum, and 
performs fuel-injection control based on the calculation result of said 1st target injection-quantity 
calculation means. 

[Claim 3] The injection from said 2nd fuel-injection means is the fuel-injection control unit of the 
injection internal combustion engine in a cylinder according to claim 1 or 2 characterized by 
carrying out when the target fuel oil consumption of synthesis computed by said comprehensive 
target injection-quantity calculation means is more than a predetermined threshold. 
[Claim 4] Said predetermined threshold is the fuel-injection control unit of the injection internal 
combustion engine in a cylinder according to claim 3 characterized by having the hysteresis. 
[Claim 5] Delay control of the fuel injection based on said calculation result of the 1st target 
injection-quantity calculation means performed by said injection delay control means in a cylinder is 
the fuel-injection control unit of the injection internal combustion engine in a cylinder according to 
claim 2 characterized by being carried out when the existence of the injection from said 2nd fuel- 
injection means is switched. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the combustion control system of the injection 
internal combustion engine in a cylinder, in detail, has a fuel-injection means to inject a fuel directly 
.in an internal combustion engine's gas column, and a fuel-injection means to inject a fuel in an 
inhalation-of-air path, and relates to the combustion control system of the injection internal 
combustion engine in a cylinder which can control the fuel oil consumption from each fuel-injection 
means according to operational status. 
[0002] 

[Description of the Prior Art] in the engine currently generally used conventionally, the fuel from a 
fuel injection valve is injected to a suction port — having — a combustion chamber — beforehand — 
the homogeneity of a fuel and air — gaseous mixture is supplied. An inhalation-of-air path is opened 
and closed, with this engine, the inhalation air content (amount of the gas with which a fuel and air 
were mixed by homogeneity as a result) supplied to an engine combustion chamber is adjusted by 
this closing motion, it has by it, and engine power is controlled by the throttle valve interlocked with 
accelerator actuation. 

[0003] However, with the technique by the so-called above-mentioned homogeneity combustion, big 
inhalation-of-air negative pressure occurs with drawing actuation of a throttle valve, a pumping loss 
becomes large, and effectiveness becomes low. On the other hand, by making a diaphragm of a 
throttle valve into smallness and supplying a direct fuel to a combustion chamber, a combustible gas 
mixture is made to exist near the ignition plug, the air- fuel ratio of the part concerned is raised, and 
the technique of the so-called "stratification combustion" ignitionability was made to improve is 
known. 

[0004] For example, in the technique indicated by JP,60-30416,A, the fuel injection valve for 
stratification combustion (for the injection in a cylinder) which carries out injection supply of the 
fuel into a direct gas column is prepared towards the circumference of the fuel injection valve for 
homogeneity combustion prepared in the middle of the inlet pipe, and an ignition plug in order to 
distribute a fuel to homogeneity at a combustion chamber and to carry out injection supply. And 
while the fuel injection valve comparatively for stratification combustion in the time of low loading 
to an engine fuel is injected and maldistribution supply is carried out at the circumference of an 
ignition plug, a throttle valve is opened and stratification combustion is performed. Thereby, 
reduction of a pumping loss is achieved and improvement in fuel consumption is achieved. 
[0005] On the other hand, at the time of a heavy load, a fuel is injected also from the fuel injection 
valve for homogeneity combustion, the gaseous mixture optimal by this — formation is performed 
and improvement in an output is achieved. 
[0006] 

[Problem(s) to be Solved by the Invention] However, a problem which is described below may arise 
in the above-mentioned conventional technique. That is, since the fuel injection valve for 
homogeneity combustion is prepared in the middle of an inlet pipe, in between [ after the injection 
from the injection valve concerned is started until a fuel is actually introduced in a gas column ], it 
requires predetermined time amount. On the contrary, after the injection from the fuel injection valve 
for homogeneity combustion is ended also before actually stopping introducing a fuel in a gas 
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column, predetermined time amount is required. 

[0007] On the other hand, the fuel injection valve for stratification combustion will hardly require 
time amount, since it is arranged near the pole of a gas column until a fuel is usually actually 
introduced in a gas column from injection initiation, and before a fuel is no longer introduced in a 
gas column actually from injection termination. Thus, time difference was to arise to the fuel 
actually mutually introduced into initiation of the injection from the fuel injection valve for 
homogeneity combustion and a change-over of termination, and a list on the occasion of initiation of 
the injection from the fuel injection valve for stratification combustion, and a change-over of 
termination. Moreover, not only the time of a change-over but when the injection quantity had a 
comparatively big change from each injection valve, the above time difference had arisen. Therefore, 
the case where the air-fuel ratio of the gaseous mixture introduced in a gas column will not become 
the optimal had arisen. Consequently, there was a possibility of causing faults, such as torque 
fluctuation, knocking, and a flame failure. 

[0008] This invention is made in view of the situation mentioned above. The purpose In the fuel- 
injection control unit of the injection internal combustion engine in a cylinder which has a fuel- 
injection means to inject a fuel directly in an internal combustion engine's gas column, and a fuel- 
injection means to inject a fuel in an inhalation-of-air path It is in always being able to secure a 
suitable air- fuel ratio, having it, and offering the fuel-injection control unit of the injection internal 
combustion engine in a cylinder which can prevent generating of the fault accompanying turbulence 
of an air- fuel ratio. 
[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to invention 
according to claim 1. The 1st fuel-injection means M2 which injects a fuel directly in an internal 
combustion engine's Ml gas column as shown in drawing 1 , The 2nd fuel-injection means M4 
which injects a fuel in said internal combustion engine's Ml inhalation-of-air path M3 in order to 
introduce a fuel in said internal combustion engine's Ml gas column, It is based on the detection 
result of an operational status detection means M5 to detect said internal combustion engine's Ml 
operational status, and said operational status detection means M5. A comprehensive target 
injection-quantity calculation means M6 to compute the target fuel oil consumption of synthesis 
injected from said both fuel-injection means M2 and M4, Based on the detection result of said 
operational status detection means M5, receive the target fuel oil consumption of synthesis computed 
with said comprehensive target injection-quantity calculation means M6. The 2nd target injection- 
quantity calculation means M7 which computes the ratio of the target injection quantity injected 
from said 2nd fuel-injection means M4, and computes the target injection quantity injected from said 
2nd fuel -injection means M2 based on the ratio, By annealing and calculating the calculation result 
by said 2nd target injection-quantity calculation means M7 By [ said / which anneal and subtracts a 
value ] having annealed and having asked with the value calculation means M8 from the target fuel 
oil consumption of synthesis which anneals and calculates a value and which anneals and is 
computed with the value calculation means M8 and said comprehensive target injection-quantity 
calculation means M6 The 1st target injection-quantity calculation means M9 which computes the 
target injection quantity injected from said 1st fiiel-injection means M2, Based on the calculation 
result of said 1st and 2nd target injection-quantity calculation means M7 and M9, the fuel-injection 
control unit of the injection internal combustion engine in a cylinder having the fuel-injection control 
means M10 which controls said each fuel-injection means M2 and M4 is made into the summary. 
[0010] Moreover, the 1st fuel-injection means M22 which injects a fuel directly in an internal 
combustion engine's M21 gas column in invention according to claim 2 as shown in drawing 2 , The 
2nd fuel-injection means M24 which injects a fuel in said internal combustion engine's M21 
inhalation-of-air path M23 in order to introduce a fuel in said internal combustion engine's M21 gas 
column, An operational status detection means M25 to detect said internal combustion engine's M21 
operational status, A comprehensive target injection-quantity calculation means M26 to compute the 
target fuel oil consumption of synthesis injected from said both fuel-injection means M22 and M24 
based on the detection result of said operational status detection means M25, Based on the detection 
result of said operational status detection means M25, receive the target fuel oil consumption of 
synthesis computed with said comprehensive target injection-quantity calculation means M26. The 
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2nd target injection-quantity calculation means M27 which computes the ratio of the target injection 
quantity injected from said 2nd fuel-injection means M24, and computes the target injection quantity 
injected from said 2nd fuel-injection means M24 based on the ratio, By subtracting the target 
injection quantity injected from the 2nd fuel-injection means M24 computed with said 2nd target 
injection-quantity calculation means M27 from the target fuel oil consumption of synthesis 
computed with said comprehensive target injection-quantity calculation means M26 The 1st target 
injection-quantity calculation means M28 which computes the target injection quantity injected from 
said 1st fuel-injection means M22, In the fuel-injection control unit of the injection internal 
combustion engine in a cylinder which had the fUel-injection control means M29 which controls said 
each fuel-injection means M22 and M24 based on the calculation result of said 1st and 2nd target 
injection-quantity calculation means M28 and M27 When the target injection quantity injected from 
said 2nd fuel-injection means M24 computed by said 2nd target injection-quantity calculation means 
M27 has a big change Only predetermined time amount is delayed in order to suppress the effect on 
the air- fuel ratio by that to the minimum, and it is making into the summary to have established the 
injection delay control means M30 in a cylinder which performs fuel-injection control based on the 
calculation result of said 1st target injection-quantity calculation means M28. 
[001 1] Furthermore, in invention according to claim 3, the injection from said 2nd fuel-injection 
means M4 and M24 makes it the summary to carry out, when the target fuel oil consumption of 
synthesis computed by said comprehensive target injection-quantity calculation means M6 and M26 
is more than a predetermined threshold in the fuel- injection control unit of the injection internal 
combustion engine in a cylinder according to claim 1 or 2. 

[0012] Combining, by invention according to claim 4, said predetermined threshold makes it the 
summary to have the hysteresis in the fuel-injection control unit of the injection internal combustion 
engine in a cylinder according to claim 3. 

[0013] In addition, in invention according to claim 5, delay control of the fuel injection based on said 
calculation result of the 1st target injection-quantity calculation means M28 performed by said 
injection delay control means M30 in a cylinder makes it the summary to be carried out when the 
existence of the injection from said 2nd fuel-injection means M24 is switched in the fuel-injection 
control unit of the injection internal combustion engine in a cylinder according to claim 2. 
[0014] (Operation) According to invention given in above-mentioned claim 1, as shown in drawing 
1 , a fuel is directly injected in an internal combustion engine's Ml gas column by the 1st fuel- 
injection means M2. The so-called stratification combustion is thereby mainly attained. Moreover, a 
fuel is injected by the 2nd fuel -injection means M4 in an internal combustion engine's Ml 
inhalation-of-air path M3, and the gaseous mixture of the air of a fuel is introduced in an internal 
combustion engine's Ml gas column. Thereby, the so-called homogeneity combustion is attained. 
[0015] An internal combustion engine's Ml operational status is detected by the operational status 
detection means M5, and the target fuel oil consumption of synthesis injected from both the fuel- 
injection means M2 and M4 is computed with the comprehensive target injection-quantity 
calculation means M6 based on the detection result. Furthermore, based on the detection result of the 
operational status detection means M5, with the 2nd target injection-quantity calculation means M7, 
the ratio of the target injection quantity injected from the 2nd fuel-injection means M4 to the target 
fuel oil consumption of synthesis computed with the comprehensive target injection-quantity 
calculation means M6 is computed, and the target injection quantity injected from the 2nd fUel- 
injection means M2 is computed based on the ratio. 

[0016] It combines, and in this invention, it anneals, and the calculation result by the 2nd target 
injection-quantity calculation means M7 anneals and calculates with the value calculation means 
M8, it anneals by this, and a value is calculated. Moreover, with the 1st target injection-quantity 
calculation means M9, the target injection quantity injected from said 1st fuel-injection means M2 is 
computed by [ which it annealed from the target fuel oil consumption of synthesis computed with the 
comprehensive target injection-quantity calculation means M6, and were asked with the value 
calculation means M8 ] annealing and making a value subtract. And based on the calculation result 
of the 1st and 2nd target injection-quantity calculation means M7 and M9, said each fuel-injection 
means M2 and M4 are controlled by the fuel-injection control means M10. 

[0017] By the way, when the target injection quantity injected from the 2nd fuel-injection means M2 
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computed by the 2nd target injection-quantity calculation means M7 is changed, predetermined time 
amount is taken to reflect the fluctuation in the fuel quantity actually introduced in a gas column (for 
example, when the existence of injection is switched). On the other hand, in this invention, it 
anneals, and the calculation result by the 2nd target injection-quantity calculation means M7 anneals 
and calculates with the value calculation means M8, by this, the above-mentioned time delay was 
reflected, it anneals, and a value is calculated. And the target injection quantity injected from the 1st 
fuel-injection means M2 after [ the ] annealing and taking a value into consideration is computed. 
Therefore, even if there is the above fluctuation, fluctuation of an air- fuel ratio will be suppressed. 
[0018] Moreover, according to invention according to claim 2, as shown in drawing 2 , an operation 
equivalent to each means M1-M7 of invention of a publication is done so by above-mentioned claim 
1 with each means M21-M27. Moreover, with the 1st target injection-quantity calculation means 
M28, the target injection quantity injected from the 1st fuel- injection means M22 is computed by 
subtracting the target injection quantity injected from the 2nd fuel-injection means M24 computed 
with the 2nd target injection-quantity calculation means M27 from the target fuel oil consumption of 
synthesis computed with the comprehensive target injection-quantity calculation means M26. And 
based on the calculation result of the 1st and 2nd target injection-quantity calculation means M28 
and M27, each fuel-injection means M22 and M24 are controlled by the fuel-injection control means 
M29. 

[0019] Now, when the target injection quantity injected from the 2nd fuel-injection means M24 
computed by said 2nd target injection-quantity calculation means M27 has a big change, by the 
injection delay control means M30 in a cylinder, only predetermined time amount is delayed in this 
invention, and fuel-injection control based on the calculation result of the 1st target injection- 
quantity calculation means M28 is performed by it- For this reason, according to this invention, 
although predetermined time amount is taken to reflect that fluctuation in the fuel quantity actually 
introduced in a gas column when the target injection quantity computed by the 2nd target injection- 
quantity calculation means M27 is changed sharply, after that time delay is taken into consideration, 
fiiel-injection control based on the calculation result of the 1st target injection-quantity calculation 
means M28 will be performed. Therefore, fluctuation of an air-fuel ratio will be suppressed 
comparatively. 

[0020] furthermore — according to invention according to claim 3 — an operation of invention given 
in claims 1 and 2 — in addition, injection from said 2nd fuel-injection means M4 and M24 is 
performed when the target fuel oil consumption of synthesis computed by said comprehensive target 
injection-quantity calculation means M6 and M26 is more than a predetermined threshold. 
Therefore, priority will be given to the injection from the 1st fuel-injection means M2 and M22 
when synthetic target fuel oil consumption is under a predetermined threshold. That is, stratification 
combustion is performed positively and it gets. Therefore, improvement in fuel consumption is 
achieved and it gets. 

[002 1 ] Combining, according to invention according to claim 4, in addition to the operation of 
invention according to claim 3, said predetermined threshold has the hysteresis. For this reason, the 
so-called hunting by which activation of the injection from the 2nd fuel-injection means M4 and 
M24 and prohibition are repeated cannot happen easily. 

[0022] in addition — according to invention according to claim 5 — an operation of invention 
according to claim 2 — in addition, delay control of the fuel injection based on said calculation result 
of the 1st target injection-quantity calculation means M28 performed by said injection delay control 
means M30 in a cylinder makes it the summary to be carried out when the existence of the injection 
from said 2nd fuel-injection means M24 is switched. When the existence of the injection from the 
2nd fuel-injection means M24 is switched here, predetermined time amount will be taken to reflect 
the change-over in the fuel quantity actually introduced in a gas column clearly. For this reason, 
according to this invention, an operation of a publication will be more certainly done so by above- 
mentioned claim 2. 
[0023] 

[Embodiment of the Invention] 

(Gestalt of the 1 st operation) The gestalt of the 1 st operation which materialized an internal 
combustion engine's fiiel-injection control unit in this invention is hereafter explained to a detail 
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based on a drawing. 

[0024] Drawing 3 is the outline block diagram showing the fuel-injection control unit of the injection 
type engine in a cylinder carried in the car in the gestalt of this operation. The engine 1 as an internal 
combustion engine possesses four gas column la, and the combustion chamber structure of each 
[ these ] gas column la is shown in drawing 4 . As shown in these drawings, the engine 1 is equipped 
with the piston in the cylinder block 2, and the piston concerned reciprocates within a cylinder block 
2. The cylinder head 4 is formed in the upper part of a cylinder block 2, and the combustion chamber 
5 is formed between said pistons and cylinder heads 4. Moreover, with the gestalt of this operation, 
per [ 1 cylinder 1 a ] and four valves are arranged, all over drawing, it is referred to as sign 6a, and 
the exhaust air port of a pair is shown as the exhaust valve of a pair, and 9 as the 2nd suction port 
and 8 as the 1 st suction port and 7b as the 2nd inlet valve and 7a as the 1 st inlet valve and 6b, 
respectively. 

[0025] As shown in drawing 4 , 1st suction-port 7a consists of a helical-type suction port, and 2nd 
suction-port 7b consists of a straight port which extends almost straightly. Moreover, the ignition 
plug 1 0 is arranged in the center section of the internal surface of the cylinder head 4. Furthermore, 
the fuel injection valve 1 1 for the injection in a cylinder as 1st fuel-injection means is arranged at the 
cylinder head 4 internal-surface periphery 1st inlet-valve 6a and near the 2nd inlet- valve 6b. That is, 
in the gestalt of this operation, the fuel from the fuel injection valve 1 1 for the injection in a cylinder 
is directly injected in gas column la (injection in a cylinder). 

[0026] Moreover, as shown in drawing 3 , 1 st suction-port 7a and 2nd suction-port 7b of each gas 
column la are connected in the surge tank 16 through 1st inhalation-of-air way 15a and 2nd 
inhalation-of-air way 15b which were formed in each inlet manifold 15, respectively. In each 2nd 
inhalation-of-air path 15b, the swirl control valve 17 is arranged, respectively. These swirl control 
valves 17 are connected with the step motor 19 through the common shaft 18. This step motor 19 is 
controlled based on the output signal from the electronic control (only henceforth "ECU") 30 
mentioned later. 

[0027] Said surge tank 16 is connected with an air cleaner 21 through an air intake duct 20, and the 
throttle valve 23 opened and closed by the special step motor 22 is arranged in the air intake duct 20. 
That is, the throttle valve 23 of the gestalt of this operation is the so-called thing of an electronics 
control type, and fundamentally, when a step motor 22 drives based on the output signal from said 
ECU30, closing motion control of the throttle valve 23 is carried out. And the inhalation air content 
which passes an air intake duct 20 and is introduced by closing motion of this throttle valve 23 in a 
combustion chamber 5 is adjusted. The inhalation-of-air path is constituted from a gestalt of this 
operation by 1st inhalation-of-air way 15a, 2nd inhalation-of-air way 15b, etc. at the air intake duct 
20 and the surge tank 16 list. Moreover, near the throttle valve 23, the throttle sensor 25 for detecting 
the opening (throttle opening TA) is formed. 

[0028] Furthermore, in the air intake duct 20 of the upstream, the fuel injection valve 41 for 
homogeneity which constitutes the 2nd fuel-injection means is formed rather than said throttle valve 
23. That is, in the gestalt of this operation, the fuel from the fuel injection valve 41 for homogeneity 
is injected in the condition of having distributed in the air intake duct 20, and is introduced in gas 
column la through an inhalation-of-air path. 

[0029] In addition, the exhaust manifold 14 is connected to the exhaust air port 9 of each of said gas 
column. And the exhaust gas after combustion is discharged to the exhaust pipe which is not 
illustrated through the exhaust manifold 14 concerned. 

[0030] Furthermore, with the gestalt of this operation, well-known exhaust-gas-recirculation (EGR) 
equipment 51 is formed. This EGR equipment 51 contains the EGR path 52 as an exhaust-gas- 
recirculation path, and EGR valve 53 as an exhaust-gas-recirculation valve prepared in the middle of 
this path 52. The EGR path 52 is formed so that between the air intake duct 20 of the downstream of 
a throttle valve 23 and jet pipes may be opened for free passage. Moreover, EGR valve 53 contains 
the valve seat, the valve element, and the step motor (neither is illustrated). The opening of EGR 
valve 53 is changed when a step motor carries out the variation rate of the valve element 
intermittently to a valve seat. And when EGR valve 53 opens, a part of exhaust gas discharged to the 
jet pipe flows to the EGR path 52. The exhaust gas flows to an air intake duct 20 through EGR valve 
53. namely, a part of exhaust gas — EGR equipment 51 ~ inhalation — gaseous mixture — it recycles 
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in inside. At this time, the amount of recycling of exhaust gas is adjusted by adjusting the opening of 
EGR valve 53. 

[0031] Now, ECU30 mentioned above consists of a digital computer, and possesses RAM (random 
access memory)32 and ROM (read-only memory)33 which were mutually connected through the 
bidirectional bus 31, CPU (central processing unit)34 which consists of a microprocessor, input port 
35, and an output port 36. the gestalt of this operation ~ setting — ECU30 concerned — a 
comprehensive target injection-quantity calculation means and the 2nd target injection-quantity 
calculation means — it anneals and a value calculation means, the 1st target injection-quantity 
calculation means, and a fuel-injection control means are constituted. 

[0032] Accelerator sensor 26A which generates the output voltage proportional to the amount of 
treading in of the accelerator pedal 24 concerned is connected to said accelerator pedal 24, and the 
accelerator opening ACCP is detected by this accelerator sensor 26A. The output voltage of the 
accelerator sensor 26 A concerned is inputted into input port 35 through A-D converter 37. Moreover, 
similarly close-by-pass-bulb-completely switch 26B for detecting that the amount of treading in of 
an accelerator pedal 24 is "0" is prepared in the accelerator pedal 24. That is, when the amount of 
treading in of an accelerator pedal 24 is "0", this close-by-pass-bulb-completely switch 26B 
generates the signal of "0" for the signal of "1" as a close-by-pass-bulb-completely signal, when that 
is not right. And the output voltage of this close-by-pass-bulb-completely switch 26B is also inputted 
into input port 3 5 . 

[0033] Moreover, the top dead center sensor 27 generates an output pulse, when for example, No. 1 
gas column la reaches an inhalation-of-air top dead center, and this output pulse is inputted into 
input port 35. The crank angle sensor 28 generates an output pulse, whenever a crankshaft carries out 
30-degreeCA rotation, and this output pulse is inputted into input port. In CPU34, an engine speed 
NE is computed from the output pulse of the top dead center sensor 27, and the output pulse of the 
crank angle sensor 28 (read). 

[0034] Furthermore, angle of rotation of said shaft 18 is detected by the swirl control-valve sensor 

29, and, thereby, the opening of the swirl control valve 17 is detected. And the output of the swirl 

control-valve sensor 29 is inputted into input port 35 through A/D converter 37. 

[0035] It combines and the throttle opening TA is detected by said throttle sensor 25. The output of 

this throttle sensor 25 is inputted into input port 35 through A/D converter 37. 

[0036] In addition, with the gestalt of this operation, the intake-pressure sensor 61 which detects the 

pressure in a surge tank 16 (intake pressure PiM) is formed. Furthermore, the coolant temperature 

sensor 62 which detects the temperature (cooling water temperature THW) of the cooling water of an 

engine 1 is formed. The output of both [ these ] the sensors 61 and 62 is also inputted into input port 

35 through A/D converter 37. 

[0037] The operational status detection means is constituted by these throttle sensor 25, accelerator 
sensor 26 A, close-by-pass-bulb-completely switch 26B, the top dead center sensor 27, the crank 
angle sensor 28, the swirl control-valve sensor 29, the intake-pressure sensor 61, and the coolant 
temperature sensor 62 grade in the gestalt of this operation. 

[0038] On the other hand, the output port 36 is connected to each fuel injection valves 1 1 and 41, 
each step motors 19 and 22, the ignitor 12, EGR valve 53 (step motor), etc. through the 
corresponding drive circuit 38. And ECU30 controls suitably fuel injection valves 11 and 41, step 
motors 19 and 22, an ignitor 12, and EGR valve 53 grade according to the control program stored in 
ROM33 based on 25-29, and the signals from 61 and 62, such as each sensor. 
[0039] Next, the program about the various control concerning the gestalt of this operation in the 
fuel-injection control device of the engine equipped with the above-mentioned configuration is 
explained with reference to a flow chart. That is, drawing 6 is a flow chart which shows the "fuel-oil- 
consumption control main routine 11 for performing fuel-oil-consumption control in the gestalt of this 
operation. 

[0040] If processing shifts to this routine, as for ECU30, in step 101, various sensors etc. will read 
various signals, such as the accelerator opening ACCP and an engine speed NE, from 25-29, and 61 
and 62 first. 

[0041] Next, in step 102, the comprehensive target injection quantity QALL which should be 
injected from the fuel injection valve 1 1 for the injection in a cylinder and the fuel injection valve 41 
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for homogeneity is computed based on the various detecting signals read this time. 
[0042] Furthermore, in step 103, it judges whether it is more than threshold KQS as which the 
comprehensive target injection quantity QALL was determined beforehand, the case where the 
comprehensive target injection quantity QALL is more than threshold KQS here as shown in 
drawing 5 — gaseous mixture — it is judged as what needs to inject a fuel not only from the fuel 
injection valve 1 1 for the injection in a cylinder but from the fuel injection valve 41 for homogeneity 
for optimization of formation (in addition, a threshold KQS is computed on the single dimension 
map by constant value or the engine speed NE). For this reason, when the comprehensive target 
injection quantity QALL is more than threshold KQS, in step 104, injection execution flag XINJS 
for homogeneity is set as "1" in order to also perform fuel injection from the fuel injection valve 41 
for homogeneity. 

[0043] On the other hand, when the comprehensive target injection quantity QALL is smaller than a 
threshold KQS, it shifts to step 105 and judges shortly whether it is below the value to which the 
comprehensive target injection quantity QALL subtracted the predetermined hysteresis part alpha 
from the threshold KQS. And when the comprehensive target injection quantity QALL has become 
below the value that subtracted the hysteresis part alpha from the threshold KQS, in step 106, 
injection execution flag XINJS for homogeneity is set as "0" in order to forbid the fuel injection 
from the fuel injection valve 41 for homogeneity. Moreover, when the comprehensive target 
injection quantity QALL has not become below the value that subtracted the hysteresis part alpha 
from the threshold KQS, it shifts to step 107, with the last injection execution flag XINJS for 
homogeneity maintained. 

[0044] It shifts from step 104, step 105, or step 106, and judges whether injection execution flag 
XINJS for homogeneity by which a current setup is carried out is "1" in step 107. And since it is not 
necessary to perform fuel injection from the fuel injection valve 41 for homogeneity when injection 
execution flag XINJS for homogeneity is "0", in step 108, the target injection quantity QINJS for 
homogeneity is set as "0." 

[0045] Moreover, when injection execution flag XINJS for homogeneity set up now is "1", it shifts 
to step 109. In step 109, the ratio (homogeneity multiplier) KRINJS of the target injection quantity 
QINJS for homogeneity injected from the fuel injection valve 41 for homogeneity to said 
comprehensive target fuel oil consumption QALL is computed based on the engine speed NE read 
this time. 

[0046] Furthermore, in continuing step 110, the value which carried out the multiplication of said 
homogeneity multiplier KRINJS is set up as target injection quantity QINJS for homogeneity to the 
comprehensive target fuel oil consumption QALL. 

[0047] Here, it once separates from the "fuel-oil-consumption control main routine" concerned, and 
the processing for annealing using the above-mentioned target injection quantity QINJS for 
homogeneity, and computing a value QINJSE is explained, that is, drawing 7 is performed by 
ECU30 — it is the flow chart which anneals and shows value calculation routine", and performs 
by every predetermined crank angle (for example, "180-degreeCA") and interruption for every fixed 
time amount. 

[0048] if processing shifts to this routine, ECU30 will set up the value which annealed and 
calculated the target injection quantity QINJS for homogeneity as a new 7 better value QINJSE in 
step 201. That is, the target injection quantity QINJS for homogeneity is added with what last time 
annealed and the value QINJSE doubled (n-1) (n is a constant), and the value which did the division 
of the value by n is annealed, and it sets up as a value QINJSE. And ECU30 once ends subsequent 
processing. 

[0049] Now, explanation is given to return to a "fuel-oil-consumption control main routine." from 
the above-mentioned step 108 or step 1 10 — shifting — step 111 — setting — the above from the 
comprehensive target fuel oil consumption QALL — "— it sets up as target injection quantity (target 
injection quantity for stratification) QINJI of the fuel injected from the fuel injection valve 1 1 for the 
injection in a cylinder in a value QINJSE by annealing which annealed and was computed by value 
calculation routine." And subsequent processing is once ended. 

[0050] Thus, in a "fuel-oil-consumption control main routine", while the comprehensive target fuel 
oil consumption QALL is computed first, the value which carried out the multiplication of the 
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homogeneity multiplier KRINJS to the comprehensive target fuel oil consumption QALL is set up as 
target injection quantity QINJS for homogeneity (when injection execution flag XINJS for 
homogeneity is "1"). Moreover, the value which subtracted the target injection quantity QINJS for 
homogeneity from the comprehensive target fuel oil consumption QALL is not made into the target 
injection quantity QINJI for stratification in this case, but it anneals based on the target injection 
quantity QINJS for homogeneity, and a value QINJSE is computed, and let that value that annealed 
and subtracted the value QINJSE from the comprehensive target fuel oil consumption QALL be the 
target injection quantity QINJI for stratification. 

[0051] In addition, since it anneals and a value QINJSE is set to "0" in almost all cases when 
injection execution flag XINJS for homogeneity is "0", let comprehensive target fuel oil 
consumption QALL be the target injection quantity QINJI for stratification as it is. 
[0052] Next, an operation and effectiveness of the gestalt of this operation are explained, 
(b) As shown in drawing 8 , when according to the gestalt of this operation demand torque increases, 
the comprehensive target fuel oil consumption QALL increases and it becomes more than threshold 
KQS, injection execution flag XINJS for homogeneity is switched to "1" from "0." And the target 
injection quantity QINJS for homogeneity which was "0" till then starts rapidly, and begins to 
increase. In this case, predetermined time amount is taken to reflect increase of that target injection 
quantity QINJS for homogeneity in the fuel quantity actually introduced in gas column la. On the 
other hand, with the gestalt of this operation, it annealed based on the target injection quantity QINJS 
for homogeneity, and we computed the value QINJSE, and decided to make into the target injection 
quantity QINJI for stratification the value which annealed and subtracted the value QINJSE from the 
comprehensive target fuel oil consumption QALL. Therefore, even if it takes time amount to be 
reflected in the fuel quantity with which the target injection quantity QINJS for homogeneity 
increases rapidly, and the increase is actually introduced in gas column la, the target injection 
quantity QINJI for stratification will be set up according to the delay. Therefore, even if the target 
injection quantity QINJS for homogeneity has fluctuation, unlike the conventional technique (this 
drawing 2 point chain line), an air-fiiel ratio is not changed sharply. 

[0053] Consequently, the stable suitable air-fuel ratio can always be secured, it can have it, and 
generating of faults, such as torque fluctuation accompanying turbulence of an air- fuel ratio, 
knocking, and a flame failure, can be prevented. 

[0054] (b) Furthermore, according to the gestalt of this operation, the injection from the fuel 
injection valve 41 for homogeneity decided to carry out, when the comprehensive target fuel oil 
consumption QALL is more than predetermined threshold KQS. Therefore, when the comprehensive 
target fuel oil consumption QALL is under the threshold KQS, it becomes only the injection from 
the fuel injection valve 1 1 for the injection in a cylinder. Therefore, stratification combustion will be 
performed positively and it will get, and improvement in fuel consumption is achieved and it gets. 
[0055] (c) It combined, and according to the gestalt of this operation, we decided to give Hysteresis 
alpha to said predetermined threshold KQS. For this reason, the so-called hunting by which 
activation of the injection from the fuel injection valve 41 for homogeneity and prohibition are 
repeated cannot happen easily. Consequently, stabilization of a combustion condition can be 
attained. 

[0056] (Gestalt of the 2nd operation) Next, the gestalt of the 2nd operation which materialized this 
invention is explained. However, since [ which was mentioned above in the configuration of the 
gestalt of this operation etc. ] it is equivalent to the gestalt of the 1st operation, the explanation is 
omitted. And below, suppose that difference with the gestalt of the 1st operation is explained as a 

core. 

[0057] With the gestalt of implementation of the above 1st, the value which annealed from the 
comprehensive target fuel oil consumption QALL, and subtracted the value QINJSE was made into 
the target injection quantity QINJI for stratification. On the other hand, with the gestalt of this 
operation, it differs from the gestalt of the 1st operation in the calculation approach of the target 
injection quantity QINJI for stratification. 

[0058] That is, drawing 9 and 10 are flow charts which show the f, fiiel-oil-consumption control main 
routine" for performing fuel-oil-consumption control in the gestalt of this operation, in addition, the 
gestalt of this operation — setting — ECU30 — a comprehensive target injection-quantity calculation 
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means and the 2nd target injection-quantity calculation means — it anneals and a value calculation 
means, the 1st target injection-quantity calculation means, the fuel-injection control means, and the 
injection delay control means in a cylinder are constituted. 

[0059] If processing shifts to this routine, as for ECU30, in step 301, various sensors etc. will read 
various signals, such as the accelerator opening ACCP and an engine speed NE, from 25-29, and 61 
and 62 first. 

[0060] Next, in step 302, the comprehensive target injection quantity QALL which should be 
injected from the fuel injection valve 1 1 for the injection in a cylinder and the fuel injection valve 41 
for homogeneity is computed based on the various detecting signals read this time. 
[0061] Furthermore, in step 303, the present injection execution flag XINJS for homogeneity is 
memorized as injection execution flag XINJSO for homogeneity last time. And in step 304, it judges 
whether it is more than threshold KQS as which said comprehensive target injection quantity QALL 
was determined beforehand. When the comprehensive target injection quantity QALL is more than 
threshold KQS, in step 305, injection execution flag XINJS for homogeneity is set as "1" in order to 
also perform fuel injection from the fuel injection valve 41 for homogeneity. 

[0062] On the other hand, when the comprehensive target injection quantity QALL is smaller than a 
threshold KQS, it shifts to step 306 and judges shortly whether it is below the value to which the 
comprehensive target injection quantity QALL subtracted the predetermined hysteresis part alpha 
from the threshold KQS. And when the comprehensive target injection quantity QALL has become 
below the value that subtracted the hysteresis part alpha from the threshold KQS, in step 307, 
injection execution flag XINJS for homogeneity is set as "0" in order to forbid the fuel injection 
from the fuel injection valve 41 for homogeneity. Moreover, when the comprehensive target 
injection quantity QALL has not become below the value that subtracted the hysteresis part alpha 
from the threshold KQS, it shifts to step 308, with the last injection execution flag XINJS for 
homogeneity maintained. 

[0063] It shifts from step 305, step 306, or step 307, and injection execution flag XINJS for 
homogeneity set up now judges whether it differs from injection execution flag XINJSO for 
homogeneity last time in step 308 (refer to drawing 10 ). And when current injection execution flag 
XINJS for homogeneity differs from injection execution flag XINJSO for homogeneity last time, 
injection execution flag XINJS for homogeneity judges it as what was switched this time, and shifts 
to step 309. 

[0064] In step 309, it carries out clear [ of the counted value CINJS of a delay counter ] to "0." Here, 
counted value CINJS of a delay counter is counted up for every (every predetermined time is 
sufficient) predetermined crank angle. And ECU30 shifts to continuing step 310. Moreover, in said 
step 308, when current injection execution flag XINJS for homogeneity does not differ from 
injection execution flag XINJSO for homogeneity last time, it shifts to step 310, without also 
performing any processing. 

[0065] In step 310, the ratio (homogeneity multiplier) KRINJS of the target injection quantity QINJS 
for homogeneity injected from the fuel injection valve 41 for homogeneity to said comprehensive 
target fuel oil consumption QALL is computed based on the engine speed NE read this time. 
[0066] Moreover, in continuing step 311, it judges whether current injection execution flag XINJS 
for homogeneity is "1." And when injection execution flag XINJS for homogeneity is "1", in step 
312, the value which carried out the multiplication of said homogeneity multiplier KRINJS is set up 
as target injection quantity QINJS for homogeneity to the comprehensive target fuel oil consumption 
QALL. 

[0067] furthermore -- a degree — in step 313, it judges whether it has become beyond the time delay 
TON as which counted value CINJS of the present delay counter was determined beforehand. And 
although injection execution flag XINJS for homogeneity is "1" when counted value CINJS of a 
delay counter has not yet become beyond the time delay TON, the comprehensive target fuel oil 
consumption QALL is set up as that in which still required time amount has not passed as target 
injection quantity QINJI for stratification which should be injected from the fuel injection valve 1 1 
for the injection in a cylinder as it is. And subsequent processing is once ended. 
[0068] Moreover, in said step 311, when having become beyond the time delay TON as which 
counted value CINJS of a current delay counter was determined beforehand, in step 315, the value 
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which carried out the multiplication of said homogeneity multiplier KRINJS to the comprehensive 
target fuel oil consumption QALL is subtracted from the comprehensive target fuel oil consumption 
QALL, and the value is set up as target injection quantity QINJI for stratification which should be 
injected from the fuel injection valve 1 1 for the injection in a cylinder. And subsequent processing is 
once ended. 

[0069] On the other hand, in said step 311, when the present injection execution flag XINJS for 
homogeneity is "0", it shifts to step 316. In step 316, the target injection quantity QINJS for 
homogeneity which should be injected from the fuel injection valve 41 for homogeneity is set as "0." 
Furthermore, in continuing step 317, it judges whether it has become beyond the time delay TOFF as 
which counted value CINJS of the present delay counter was determined beforehand. And although 
injection execution flag XINJS for homogeneity is "0" when counted value CINJS of a delay counter 
has not yet become beyond the time delay TOFF, it shifts to step 315. At step 315, the value which 
carried out the multiplication of the homogeneity multiplier KRJNJS to the comprehensive target 
fuel oil consumption QALL is subtracted from said comprehensive target fuel oil consumption 
QALL, and the value is set up as target injection quantity QINJS for homogeneity. And subsequent 
processing is once ended. 

[0070] Moreover, in said step 317, when counted value CINJS of a current delay counter has become 
beyond the time delay TOFF, in step 318, the comprehensive target fuel oil consumption QALL is 
set up as target injection quantity QINJI for stratification which should be injected from the fuel 
injection valve 1 1 for the injection in a cylinder as it is. And subsequent processing is once ended. 
[0071] Thus, in the "fuel-oil-consumption control main routine" of the gestalt of this operation, even 
if injection execution flag XINJS for homogeneity is switched to "0" from "0" to "1", or "1", after it 
does not necessarily change the target injection quantity QINJI for stratification immediately and the 
predetermined time delay TON and TOFF pass, the change-over will be reflected and the target 
injection quantity QINJI for stratification will be changed. . 

[0072] Next, an operation and effectiveness of the gestalt of this operation are explained. When 
according to the gestalt of this operation demand torque increases, the comprehensive target fuel oil 
consumption QALL increases and it becomes more than threshold KQS, injection execution flag 
XINJS for homogeneity will be switched to "1" from "0", and the target injection quantity QINJS for 
homogeneity will be increased gradually. Moreover, as shown in drawing 1 1 , clear [ of the counted 
value CINJS of a delay counter ] is carried out to "0" with this change-over. 
[0073] With the gestalt of this operation, the target injection quantity QINJI for stratification 
continues increasing as it is with increase of the comprehensive target fuel oil consumption QALL 
until the time delay TON predetermined in counted value CINJS passes. In this case, although it 
feels it uneasy whether an air- fuel ratio becomes rich unusually since not only the target injection 
quantity QINJS for homogeneity but the target injection quantity QINJI for stratification increases 
As shown in this drawing, in order to take predetermined time amount to reflect increase of the target 
injection quantity QINJS for homogeneity in the fuel quantity actually introduced in gas column la, 
Though it is continuing increasing the target injection quantity QINJI for stratification to the 
predetermined time delay TON, an air- fuel ratio does not become so rich. 

[0074] Rather, compared with the conventional technique shown with this drawing 2 point chain 
line, there is little fluctuation of an air- fuel ratio and it ends (when making increase initiation and 
coincidence of the target injection quantity QINJS for homogeneity reduce the target injection 
quantity QINJI for stratification). Consequently, like the gestalt of the 1st operation, the stable 
suitable air- fuel ratio can almost always be secured, it can have it, and generating of faults, such as 
torque fluctuation accompanying turbulence of an air-fuel ratio, knocking, and a flame failure, can 
be prevented. 

[0075] Moreover, also when injection execution flag XINJS for homogeneity is switched to "0" from 
"1 ", it can say that it is the same as that of the above. In addition, this invention is not limited to the 
gestalt of each above-mentioned implementation, and may be constituted as following. 
[0076] (1) In the gestalt of each above-mentioned implementation, although it anneals about the case 
where injection execution flag XINJS for homogeneity is switched to "0" from "0" to "1", or "1" and 
was made to perform control and delay control, when the target injection quantity QINJS for 
homogeneity has change at least, it may be made to perform this control. 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/4/2006 



THIS PAGE BLANK omo) 



JP,10-103118,A [DETAILED DESCRIPTION] 



Page 1 1 of 1 1 



[0077] (2) Although the gestalt of each above-mentioned implementation explained the case where 
faced performing homogeneity combustion and coincidence injection from both the fuel injection 
valves 1 1 and 41 was performed, in case homogeneity combustion is performed, shape can also be 
taken when injecting only from the fuel injection valve 41 for homogeneity. 
[0078] (3) the gestalt of implementation of the above 1st — "— although shape was taken when it 
annealed and value calculation routine" was performed by interruption of every predetermined crank 
angle (for example, "180-degreeCA"), it may be made to carry out for every predetermined time. 
However, as for a time constant (1/n), it is desirable to consider as adjustable by the engine speed NE 
in this case. 
[0079] 

[Effect of the Invention] As explained in full detail above, according to this invention, in the fuel- 
injection control unit of the injection internal combustion engine in a cylinder which has a fuel- 
injection means to inject a fuel directly in an internal combustion engine's gas column, and a fuel- 
injection means to inject a fuel in an inhalation-of-air path, a suitable air- fuel ratio can always be 
secured, it has it, and the outstanding effectiveness that generating of the fault accompanying 
turbulence of an air-fuel ratio can be prevented is done so. 

[Translation done.] 
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9 "ftt* SIT til #a i:Tiaj?W g ^gj^ifcltS 

ffifBlfS 2 co g ££i*ltSgHj#a K J: Z> * 4 £ L 
*«k* 20 

*£«s*$*t*g^i**tfl:£ ism i<r>BwmMs 

ftre$ i s^»2ogiiiftitfi#m#s<o^ai^*ic* 
§ , . iu a 4- tuft -r a &tt4utM«p * a 

k CI k £#® k f iffiftiftltrt^NOttttift 

k, 
fc, 

«*t s ti *>&&<d g ««mnitits i nm-t 
h m% g wm& mm * ^a k , 

n m ^a iz x % hj s it a ag-g-w g s^^i-isitfi 

* $ n z> s flmtat * * * tu i- a m 2 

su g mmmmnta #a k -eg m ? n. a &v&co g m 
wwti* & , mmm 20s mmttmM ta^mzx 
m 2 ti tz m 2 oftfMtit^gt* ?> «it $ a & g unit it 
zmm-zzt izx t) , ffifte^ 1 co*s*^(»it^a*^ 
w-^tt^g^itw-ssraai-t-A^Kog^Pti-fa^tii^- 50 



ak, 

itrffi^ 1 xcr* 2 wg^(*it*@:m#ao#ai^*^a 

ffiB^2<0g^itWfiKtb#a»wJ: »)ftfii$*t.&mfiBf& 
2 <0ifi^fg)!>f, RRAt g«i«ltftic^:# &se 

«g«iS*f*fltai¥aco^:ffi^*ic*-^v»7t^iH-it#j-*iJ 

tfrefrft- g nifii ttj^aic i *) M-ta s a a g 

««fl.*W»#»fjeo L § v»ffiJ0l±O k § tff d - k * 



5 ] Btrie«i*ii*Wii®sij^^atc <* 0 ff 
Amrte* 1 og^i*wfi»ai^ao#ffi^icso*v^- 

oaaiflttr ii , iffB» 2 oj(R*HR»#a*. f, co 

-tz>m$tm.2 tz^<offiftmfttftm&fflvmmmMmffi 



[0001] 
[0002] 

aw b)i>mz£oTWi%.ms&tffflm2ti, zommiz 

[0 0 0 3] L^L, ±IE<OV»*n5»4*SHf«fe«»cj;4tt 
)E^* Ls *' > H > ifu 7. tf± § < % o T^^iifg < 

«F^CttSr[6]±i-A .to tcL^:v^i9>4 T^^J kv> 
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10 0 0 4] Wx-tf, #BPS 6 0-3 0 4 1 6 -f-fi-fSK 

h;u##M*ft/C 3 *t*o £*tK 

J: »K *°>ev ^n^offiM^S'bft, «SS*<0|fij±.5j*l2l 

[0 0 0 5] fcftffiWFUHU *&««*flJ©j»fl-«* 

[0 0 0 6] 

[saw***** Li-? rh] t - % a** ±aaa*K 

Mft^ttrt K*A S ft* t TO HI »±0f jeOBSfW £H 

$ iit *> e> £r* nam^ttrt i:$ a s ft. 4 < * * * x 
<o n ic t Mgosi m £ n-r £ o 

-[0 0 0 7] :W:ML> j^.«»l©«MWl*t#»i v 
^l-^«-^1SiF , 3lw#A?n^ £T, RU\ *tt**7* 

t 

[0 0 0 8] *»fH»ittifiLfc4fWCflS*r«r$*tfc<> 
[0 0 0 9] 

I!»H*»ifc-*-4fc*0#ej ±12 BBJ* St 4/^*6 

c, rt«s«»Mi«5St«rt»c«jR*ifi:»fi«jn*iti-** 
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1 oi^titfgM 2 1 , tnen&ttHM 1 <D%nn \z 
mftz&x-rz^ < fflen^ttHM 1 <?>w.%m&M 3 a 

tc^£RftM7**2o^**i»M#©M4 Htjffirt$= 

, . «mm 1 cose^^^m-r^iie^^ai^M 5 

Km«*WMt¥KM 2 . M'4^e>Ptit?ft-4^<og^ 

-g- b ffin*a+»fl ft 6 t- r # m $ ft- 4 ^-g-o b sags 

1. MK^2co^nt*f¥gM2^P>iJtW^ft.4B^i« 

*t»*#m-t-4^2<7)g«itM»»a3*SM7 1, flSrfB 

20 gm-tzmi coa^i«M*»ai#SM9 1, itie^is 
«rie#«fl-i««t¥«:M 2 , M4 imw-rzmw®. 

[0 0 10] i/c, »*^2 tCfiS«<7)%^tci5V^r(i, 

mmzm.M-*z>m 1 o«w»f8M2 2 ^sab 

ISIM2 1 <D^,Ml*lH^S:*A1-4'<< mrffirt^M 
M2 1 O^MM2 3[*I(-^*4^P»*ti-4^2<0^«- 
30 ««ftM2 4 |{flSrt^B5M2 1 <0Ste«@.«r^ 

gM2 5 ottans*u*-^§ , memm&mti^&M 2 

2, M2 4^f>«*t$ft-4^<7)B^*l-i*#fi*»:ai 

-f4«g^B^i«M*ffm#SM2 6 t, «rieste«^ 
Xtu^SM2 6 tcr®m?ft.4^wB^*l-i«»t*^ 

B^RtWifiOlt^^^tBL^ ^-Oit^tc^o-g, ItrK^ 

2 OjKfl-PHW^SM 2 4^"bl«*t$ft.4§^i«Wl:^* 
40 ffitSH2(Ol#iiltiIffi^M2 7 HUK^B 

«[E»2©l**»i»IBfSM2 7UT 
JtHl$*tfc*2«)«S»i«*t*aM2 4 7J^RftM?ft-4B 

S>«tt*^M»-r-2> - 1 iz x *) , mria» 1 

«*»**m*SM2 8 1, tfrE* 1 a tf* 2 «> a an* 

S«iiiifgM2 8, M2 7C0^ttS*S*l-*o*#, mti 
#«fii»W#fiM2 2, M24 <rW»1"4*S3H-i«lt«ll» 

50 mmz&^x, mum2<osm^mntn^M2 7 <,z 



(4) 
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mtzvmwz-itx^ mam 1 «§Mitifai#gM2 
loo 1 1] $t>iz, w*53icfe«co^^r-fi, it* 

Mk^t, Mf£^ 2 o*&fswlt#tS:M 4 , M2 4^£> 

<ommi±, mtm^smmmmnm^M6, M2 6K 10 
[0 0 121 w-^t, w*^4 \zum.<D&mx~ii, 

[0 0 13] *Dx.T, ^#a5^fE«(^§l^r-li, If* 
^ i«Be«ftWiI®3flJ#p#|£M3 0[zx ^fi^ft.*, 

taiesi i <os^i»#a:*ai^M2 8 (onm^mzm-^ 20 
[0014] am) ±mm^m 1 ^ge^o^^fi a: *t 

tf. El 1 i^i:, $ 1 o***«jt^|£M 2 K X 
F t 3«BiMlco^Mf*llc^^ii:^6f,niSj ; f$i X 

-&o Sfc, IS 2 OjiMlt?gM 4 CJ: 0 (*I^ttB€M 1 

^.rfftmmmMi <o%np^ \zmx^fth a ztuzjo)^ 30 

[0 0 1 5] Stett.^ffi^M5(CJ:o-C(*I**«WM 

4frbmti2 ftz>m^(D g «^#«ita;^»ai $ „ 

2<7)§««Ml:»:ai^gM7r-(± > ^gfiUX&f-iJfffl 

^2(D«#4l«*4-#^M4^e,l«tt$^-2>§^i*|tl: 
OJt^gfctS S ft, -^Wit^C^o*^ IS 2 O^Rtlt 40 

^wcm 2 mm $ ft -5. g mm.ms.iim m $ ft £ 0 

[0 0 16] #tt > *»9§-CU:, ^iLffl»t±l#aM 
8 IZX oT, ^2(OgHPt#l:ffai^M7 

3mmmn&^&M6 izxn&2iv&m&<7)EWim®- 

<l#«Jt S-£e>ft£.ri:J;,fcfK frgfi^ 1 co^g}^ • 



Mmmt^M 2 , M 4 rt* frjflfl £ ft 0 
[0 0 17] U^f, ^2cOg«PtW*#ai^M7 

£ g SUM****, L £ £ 7 («x if Pt^co^- 

fe^&x oft Kli, -f-co^ld^ 

1*1 K if A £ ft i> mm iz RBft £ ft .& <o iz i±Wf fcco £ 

8lzX-oX, S§2 0g#P»|tl#i:tfj^:M7 t,Z£2>ntii 

iftSftTt&s L'(t* s *i6t J n.^o -?-lt, -f-o&iLli 

^>litlfi^»ai?il^„ got, JiffiWi 0 ^'^fj; 

Z> o 

[0018] t flf*£ 2 KJE««)»WK J: ftli, H 
2 iC^-t J: ^ (C, 2 1-M2 7 J: *) , ±*S|f 

»i, MII«ltlIiiifgM2 6Kr«HlSiiA«:# 
Wi*iflJWtiiJ>6, S2«IIHIti»tBftM2 

n^. g #«Wi7i^S $ Ixh Z. t iz X *) , ^l «0^#Pt 

»#SM2 2^P>i«*f$Hag^i**t»^#Uj$nSo 
-E-LT, flS^2(7)§«Wi»llifgM2 8, M 
2 7<0»tll|g^trSo*§ > WiltMi?SM2 9T* 

Iff SM 2 2 , M2 4#f$W3*L£ 0 
[0 0 19] $-r, *»»ftt, «re«2 09gflf«|t> 
*HJ#&M2 7tCJ: l)iaj?W»2 0lM^M 

B#H/ittii®$*T, Hi Og^PtWl:#ttJ^M2 8 
<0 * ffi «i * K v » 7t »«*t Mfll jisfj *> a * o £ <0 tz 
46, S2<Dg^l*|tl:gL{iJ#SM2 7 \ZX IJ»ai$tLS 

w**#at $ fLfc±-c« i w § wjtttiaai^aM 2 8 o 
&tom&izm^\,*tzM&m&mmi> f ?ft>tiz ztt% 

[0020] $otc m*m3i,zim<D%:mi<zxtvtf, 
m *jj 1 , 2 ^iB«o^of^ffltcjox.T, Htrie» 2 ^ 

*WfifftB#SM6, M2 6 K i t)itU?ft^©§ 
^-g-tCii, » 1 co»«|t#gM 2, M22 ^<bO«W 
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[0 0 2 1 ] -i*i4i:fBii^(:J:nif, 

£> o 

[0 0 2 2] 2JDX.T. fg;R«5 kZzSMO&WlzXtUi, 

»*a2iiE«^«Wof^ffl^inx.r. fflrE«rt«l*a 

«iE» 2 ^»»«tt^SM 2 4^h<omm<omm 

tftym*. htl/zt^ Kftt>iXh <T t **<Dmmt LTV* 

K^n^zmx^tt^mnmiiZRvk^tv^coizum^ 
±tm^m 2 *cB«oftffl*« x vmmzmztizzkt 

[0 0 2 3] 
[S§WOHifc<^Jgl] 

Km^rmmtzmw-t-Zo 

[0 0 2 4] H3»±*St*OJB«8^i5^T. *MK»*c 

»j&tf*EI4 iZTftZtix^&o :ti^ii:*t^c> 

x>>?> i iivy yyw y ^ 2 rtn tr^ h >zmz-x 

h >liy 'J >/yn 7 ^ 2 fitttaili 

7atLTilK^-h, 7btLt*2RH 
#-K 8 t LT-*f60S^#, 9 I: LT— JtOtWt* 
- hrf^ti?tim2ti>X^2> 0 

[0 0 2 5] EI 4 K^f J: 3 IS 1 <0®£vi*- h 7 a 
tt-^'J * ^fi««#-- hri^Sr ^. ^2^®K^°- h 7 

i?m 2 6 b &m<o v y > ^ * k 4 rt^Bjaaas 

1 ia*EfiS*iTv>£ 0 *^^»Si:i5V> 
[0 0 2 6] t tz, SI 3 U^i" J: 9 1 aOSI 
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1 F7a St^jl 2 h 7 b 14. f ft-T*L 
4MR*C-^-*iWKl 5l*3UJBJK**tfc«iqR«;ttl 5 a 
au p flS2»ftttl 5 b**Lt*-y^>* 1 6rti^iS 
jftSftrv^o 2 ®$li§i& 1 5 brtlciiffL-rft* 

7-;i/?> Fn-jWN>yi 7 ^ES^ttTv^o 

tjC0X ? 7 — > h xj-fr/ouy l 7 14, *l^)yt7 
h 1 8 Sr^Lt, T^E-* 1 9 KjfcBSfiTt* 

(JttT*^ TECUJ tv^) 3 0^t>^HiMft:i 

10 -^v^rftijflmsfL^o 

[0 0 2 7] lttfi*-^*:'* 1 6(4. BWt*'* h 2 0 
HLtx7?'J-t2 1 h 2 0 

rt^ti, gimoxT- y y^-^ 2 2 izx^xmmztiz 

fg^^a-y b;w#2 3 \$^frty&n=^Mm^:<0^<r)X 
**»^I4. ^fvM-i' 2 2A*tJEECU 3 
0^^^tt5*«-^^So*v^TKlb$ix^^i:^i: ^ 
h;i/#2 3#HBBiW«ISa&o fit, :^n 7 
h)Vft2 3(Dfflffilz£ If). ®^^y- h 2 0^ili§LT«S 

orv^o ^nm<owmx\t^ vst^y? v 2 o> 

1 6M(3lf^Kl 5 *Rtrm2&SKMl 5 

A) ^^tbi"^>/s:a6<OXn y h;u-ir>^2 5^*K»t^'tt 

[0 0 2 8] lutein y h)\'ft2 3 «t ^ tJiSt 

MOPR^^^ h 2 OrttCii. g2 0M*M^ifS 

30 *^M<oW*mzte\,*x\±, 4 1* 

[0 0 2 9] 445. «rE*««^>SP«^- b 9 Uti. 
^Y-*;VK1 4**»«cS*xrv^o fit, «IO 

sfAc^ttaw**^-*^ k i 4 ^^itiasi^^ 

[00 30] ^Uttojeffi-eji. &*w>tiHK*r 

XfS (EGR) Sfi5 l*»85t*t<bixrv^o -OEG 
40 RSI5 1 (4. %t%Jf t LTCOE G R3K 5 

2t, [g]i§I&5 2^^4 3 ^IXtt^tL^Sf^:*^tS^#t 
IttOE G R^'^y 5 3 i: ^^tv^ 0 EGRii^5 

2 14, 7.u -j h;u^2 3<DTVrM<DW.^y? h 2 0 

fc, EGR/<^^5 3t4, 7tffi> #M^t7^- 
^ (v^ffiti/^f) i:rtilt^-&o EGR^7 

mtfiizm&Z'&zztizx 19, ^tft-r^o *lt. eg 

50 /:fif^^<?!)-S^EGRaB5 2^t»it*o f^SE 
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%1f*\±^ EGRW5 3 *frLXyk%y? Y 2 0^ 
%l1x2>o -T^t>ib, £^#XO-^ ? EGR^ffi5 HZ 

^oTiEArfi^^nHtiili-^o z<nt%, egr^ 

mmw;tfm& £ ti z> <n x & & 0 

[0 0 3 1 ] ±&L*:ECU 3 0t±, 

>b°^~^^&oTi3»9, 3Wr6j1£^*3 1 ^ihlt 
ffiSi:gg?ti^RAM (^>^AT^-trX^y ) 3 
2, ROM ('J- K*>y^*U) 3 3. -rjfa-fu 
•t7t*ib44CPU (^ffei&S^g) 3 4, AM- 

BKis^Tuu siecu 3 o iz* »k m^rsmmMm. 

AMIES *ltv*& 0 

[0 0 3 2] iMrfBT ^-t;U^^2 4 =St£T^ 

T ^ -fe ;Hr > HJ- 2 6A**ffi«ES*u IgT * -tr^-fe >^ 2 
6AKJ: t)T?*)UfflmACCP-i>mmZH2>o Mj&T 
?*)l"*>*)-2 6 A^ffi^mJEii, AD^M3 7 £4h 

;i/^^;i/2 4 Kte. T^-tr;u^^;^2 4 oKfii**** 
TOJ -C**ifc«:*a-r*fc*O^EBX^^^2 6B 
HflBLifbtlT^&o 2 6B 

r*-fc;i"**Oi/2 4<D$g&frttf To J -e*&»^ 

TOJ 0«**f&^-r-6 0 fit, S^BB-X^ 7f2 6 
B<7)aj^mj±&A£>*°- b 3 5 !<zAt}ZtLZ> X n K&o 

[0 0 3 3] _t?E,£-lr>*^2 7 1 4Mtf( 

!OHJ*A;i/^#A*>f - b 3 5 t:AA?ti^o 
^ft«tn2 8lifll£tf^7>^y^7 0° CA 

i^M:AA?^ q CPU 3 4-Cli±JEjft-fe>-9-2 
[0 0 3 4] § <b BJffi v t7M8 CO0^ J S^> 

ft, mtci: «5X7-;w=i> b 7co^ft 
^tffl?WJ:^:icTv^ 0 fit, x*7-;i/n> 
hn-;w^7'-t>t2 9 0fflil±A/D$»S3 7 £ 
frLXAJjtf- b 3 5 KA;fc£*i£o 
[0 0 3 5] #-£T. fjfSXn y h;i/-fe>*2 5 IZ J: 
5, ^n* h;HaaTA* t tffiSii-&o :^ny 
-tV-9-2 5<Offi*iiA/Dge»S3 7£^LTA;*J*'- 
h 3 5 tCA^^ti^o 

[0 0 3 6] JjDx.T."*l6jSOJgJ8-ett, *t—y*>9 
1 6ft<Df±U (KffiP iM) *^ffi1"^KS;JE-fe>"9- 
6 1 ffWibtlX^Zo Zhiz^ jl> i/> 1 co?£iP;fce9 
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?aS (^SPzkSTHW) *^tH1-**S-fe>-9-6 2**18 
Jttiitv^o in5)M-b>f6 1, 62<50ffiAfcA/ 
DSE»»3 7&^LTA#**-b3 5 HA* 2 <fc ? 

.[0 0 3 7] *iI^Si:^T, i*xfexnyh;u 
. -b>^2 5, T^-fe;l/"fe>-9"2 6 A. £B3*>f 7f 26 
B. ±?E*-fe>*9-2 7. ?7>?ft*>*T2 8, 

b u-)\,;*)],7Jt>*r2 9, «5tJE-fe >* 6 IS 

2mzx *k a(Ettffl<ftm#s**auss 

10 flT^& 0 

[0 0 3 8] — * > ffi** 0 - h36li, &lgi&ll] 
S3 8^iHT#lMi#l 1, 4 1,#Xf7^ 
-^19, 2 2, -f^-f * 1 2WEGR^r 5 3 

Uf-;^-^) fCSS^ttrv^o -E-LT. EC 
U 3 0li#-tr>^*2 5- 2 9, 6 1, 6 2*??<Ofif 
^*o*§ > ROM3 3 ftitZfefflZtitzMfflT'vr? AH 
^\ 1, 4 1, ^f7^-M9, 2 

2. ^ 1 2 S^E G R^>y 5 3 f ^Mt:SlJ 

20 [0 0 3 9] ^K, ±iB»ffi*«x.fci>y>0^3H-i» 
^n^7Ai:^t, 7o-fir- b i^mLXU^ 

[0 0 4 0] fti^^-f^8fft&t, ECU 
3 0(±, ;5fcT> ^77^1 0 1 Ki3V>T, #a-b>"9-^ 
2 5-2 9, 6 1, 6 2 J: «9 T ^ 4r A C C P, x 

30 [0 0 4 1 ] ^ctl. ^f7/l 0 2 Ki3V>-C(2> ^01% 

l ia^KffiM*lt#4 l^tiftltS^^Sft-g- ( 
IMWIQALL^iait^c 
[0 0 4 2] Sfefc, Xf'^l 0 3H^3V^Tti. -to 
^ g ^P*M»Q ALL^fejEfettLfcLlv^fKQ 
SJSUi"C*^3^S^S:JpJBf1-*o El 5 [Ztj^-T X 

n \Z^ *&^g«PftltfiQAL L^Li v>jtKQ S J3L±<0 

40 » t ^ £^^4 ^ ^ i: «i $ fi^ L ^ 

4— ^C7CV7 ytc <t ^ffffi^tt^) o Z.<Diz£>^ ^g 
IW1QAL Lri*L§H!KQ S£JL±co»^H*i. ^ 
Kffl'M»[«lt#4 1^^0«S*|.PR«t*fe*fi : "r4'<<X 
0 4HioV^r. ^KfflnftMH^f^^^X I N J 

s£ ru ctst^o 

[0 0 4 3] t^HWiQAL L**L# vMt 

KQSiH/J^^Ufi, Xr7 7°10 5i:^T 
^KtijK-&B««WSQALL^ Li^fKQS 
50 ^^Fif^E^r'J vX^« Srj*J|[LitttJaT"C*-6** 
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**PRM£Sl.ih-f -&^< x-f y 7*1 0 6 ici5v»r, jte)Sffl 
«MIff7 7^X I N J S «• roj lclS:^-r-&o Sfc, 
i&g-g-BtlRftfcfiQAL L;6*, L#v>fiKQ S;&>f>^;:*7• 
tfd]oji,jffflpa:ltll^7 7^x i n j s 

[0044] ^f-yT'l 04, ^T-y/lO 5 3H±^"r 
y-flO 6a»f>&*TLT\ y ^1 0 7 K*5V»TMU 
Sffilfc^ftT^^jffflPRMII^TT^^X I N J Sri* 

ru r**>^^5^4*jif-r.i»o fit, ^KEitftii 

ff757XINJS^roj 0*-&K:U\ 

71 08 tciiv^r, iSjJCffiBSIiRltlQ I N J S £ 

r o j (cifcjg-t&o 

[0 0 4 5] ^£i£^SftTv^i$Sfffli*a*si|fT 

7 7^X I N J Srt s nj O^tcfi, X7-v7l 0 9 
•^frf-So ^7 77*1 0 9 Kis^Tli. 

fl-WlQAL L i£;Kffl^fl-i«t!f#4 ltf^b 

i*St£ft&:i§SCffiBSPi*l-»Q I N J S«ifc$ (iS/SGi 

&) KR I N J S Srirm-r *<> 

[0 0 4 6] £<bK, S<Xf7_7'l 1 0K£v>T(i, 
I N J S **©LfcffiS:^KfflBeii«*t*Q INJSt 

[0 0 4 7] iit\ ^» n&$Hftl*>M*M f > 

■f->j &i>>-E.mtix. ±nmixmsmm^mQ i n j 

S SrfflvT&i LffiQ I N J S E £gtiii-& tztXO^M 
Kov»rifc9i1-<&o 12 7 l±, ECU30i:i 

t-htiot, ^fs^7>^^ n 8 o° c 
aj ) tt, jLit—fcftffl&nm'o&frX'mtfztiZo 

[0 0 4 8] ®MtfZV>)\'-*f->\zWfT-tZ> t> ECU 
3 0 li * x y 7° 2 0 1 Kiiv»-C\ KiKfflgfiWtiQ I 
NJ S*4*L»*Lfcffi**rfca:a:iL1itQINJ S 
EtLTt^tio 1-^fc*>, tfi®<7)&£ LfflQ I N J 
SEC? (n-1) «Ljfct>*> (nttfcm t, ±*J«fflB 
^WMfiQ I N J S k -SrjDflU -?:<?>mZ nt-Htlf; 

LilQ INJSEt LTl3:^-t.2>eDT-;ib&o 
LT, ECU 3 0»i^Of£^&g£— BJI-T-f £<> 

[0 0 4 9] $t\ rh£ r«»«W*W»>-f >;v- 

■f->J Ki^-f C t-f&o JifBX-r y 71 0 8Xli^x 
•/71 1 0*f>i}TLT^f77l 1 l^isv>-ci±, |g 

flJ*R*W*t#l 1 B WW** (flc 

iffli^WS) Q I N J I t LTs£5c1-£o *LT, 
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[oo5o] ^widtc r^*t-R»#t*©jfflj ^ 
m?*.* fc t feu, ■tffim.&EmmnmmmQAL nz 

**L#JK#&KR I N J S L7tffi^gffl B#* 

itaQ i n j s t iras?t^ wsffl«*fifi : 7 7 

^XINJ Sj5* nj <DWi&) o it:* ZVWi&l-li. 
^gMMitiQAL L^e>J*)SfflBSi«lt»Q I 
NJ S***Lfc«W*, SifflllWiQINJ I t 
10 ?n4«flii<, ^SffllStWfQINJSCSo- 
V>T&£ LfitQ I N J S E* J S:ti5?tt. -g-O&S LilQ 
I N J S E«:«:-fi-S«i8«-*W«QAL L t4> <b ® It L 
ffirt*j£8ffiB«li**tSQ I N J Ik?ti4ror*<b4„ 
[0 0 5 1 ] ^fffl«»Iff77J f X INJSi 5 

TOJ U\ L-ffiQ I N J S E M5fc A,i*<D 

*fr T0J ^l«MlfiQALL# 
^<Oiifi£«fflBS*M*Q I N J I i$ft£o 

[0 0 5 2] ^IC, ^ifeo^coflUfi&i^SKov* 

20 (-f) ^JfeWJ^S^ifUf, III 8 KTjrr «fc -5 fc, 

(Smu^t^^^x iNjs* ? roj^p>ru 

x.f>ft-& 0 -f- LT, fftif TOJ T'^o^KfflB^ 
«W*Q I N J S4*jMtt:££±:A > 9, if^cLlii:* 

f^fffllfiSWiQ I N J so 

jmx\t, t$)KmBmm.ftt&Q i n j stz*o*v^r^* 

30 LffiQ I N J SE^^HiL. -Z:<0&i LfflQ I N J SE 
Z&.&gMm&mttAQALLfrt>ffiMLtzm&. ESS 
fflB^«W*Q I N J I ttSitt L£o fi£oT, 
SffllSWiQIN] Soffit Kit* U -?-<o 

^OHB#r B lSrgL7tfc LT fc, ^Sffl B«i«S+*Q I N 
O^rif). J*jSfflB^**t*Q I N J S izgzmtf botch 

Lxt>, '&.%kim mm2*m.u) turn**), 

40 [0 0 5 3] -?-<0iS£^ fcSeL/c, a«J4^«Jt*Kr«f 
[0 0 5 4] (n) SfcK, *Htt«JBS8KJ:*Uf, *& 

@ffl^#i«ll ; f#4 l^<b<7j«WJ±, ^aa^titi: 

QALLffiSWLi^iKQ SJiLtO t § -1 1 

bLtz 0 feiX. 8^1*ifi««iQALLi'Llv> 

50 *?tL9-S-t t^ 1 ?. ^aoiS]-h^U^tt9 ^> 0 
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[0 0 5 5] (^) «M*-c, *tMgnMmzttLiX. m 

[0056] 2 (ommcomm) ace *5%wzMfe 
cut. mi nm.mmmt(T>m'M^^^t Lxmrn-r 

%> z\ h. ii Z> o 

[0057] ±mm i ^mmmmxa, m^Emmn 



*WiQALL^^^i UttQ I N J S E Z^Lfz 
£> /£«fflgff«Ml:Q INJIt Ltzo ZtiKML, 

*%mmmx*\±^ &mm®mmmQ inji <onm 
[oo58] t^bi,, 19, i oi*. *mm<vftmjz 

x tr« rt * w as @p jse s ft t v ^ 0 

[0 0 5 9] *&WtfZ<D)\/- ^fli-^t. ECU 
25-2 9, 6 1, 6 2 <fc OT*-tr/l'RlJSACCP, 
[0 0 6 0] ^tc, ^7- y 7 3 0 2 tc^v^Tti. 4*01% 

ISfWfQALL 4r»fcH-*-& 0 

[0 0 6 1 ] Ts^r y 73 0 3 KiSV^Tli, Rft 

ff77/XIN]S0t LT|B«LTi3<o f lt> X 
t773 0 4Kj3V*Tli:, lftfB«^B«i*#t*Q A L L 

Kf"t4o I^lSW«QALL^L^v^iKQSW± 

Hfi l 1-^>'<< xf-v 73 0 5 H^v^T, ^SfflPftW^ff 
77/XINJSt TlJ HK3ei-*o 
[0 0 6 2] — 8*BS*»iQALL#Ll^f 
KQ S <fc »9 /3 0 6 

U ^Slife^iMIfiQALL^ Li^tKQS 
^W^^f'J y^&a ZffiMLtzm&.-TXh&fr 
§^S:*IIBfr^o t^BMWfQALL^ 
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fe^g^RftltSQ AL Li)K L§v^KQS^<bkXf 
mill^^jKfflftlt^^^^X IN J StUtftLfci 

73 0 8^#fft^o 

[0 0 6 3 ] 0 ^77 73 0 6XliXr 

0 7^hmrLX, 7 7 p 3 0 8 t:^wt(i 

(mi o#fl?j , m^^tix^^Mmmmmffy 

7/XINJ S**, HuE^7KfflRtMHff7 7^X I N J 
SOfc**oTv^^S^S:WBfi"*o fit, glfto 

^Sffl«l«ff7 7^X I N J BUEl^KfflW* 
tf77^X I NJ SO fc^&o-CV^jfr&KJi, ^Kffl 
v&fttmfryyrx I N J S^0^JSIx?>tt7t*>Oi:*!] 

»LT^fyy3 0 9"M£fi : 1-&o 
[0 0 6 4] Xf7 7 p 3 0 9(:^v^li, ■f^V-*^ 

>*co#^> Mfic i n j s i r 0 j jc^y-vi-So ^ 

:t\ 7* -f X/ — ii *y y 9 <r>ii ^ y hffiC INJ S liflfS 

i>0)X$>Z> o fLt> ECU30li8<^f 77* 
3 l .O^fft^o ifc* flffHXxy 73 0 8Ki3V* 

mmmmmftyyrx i n j so^Motv^v^ 
ki*> Mfcoj&sfcifi^ :tft<^t7y3 1 o^# 

[0 0 6 5] ^f7^3 1 0fci5V*TW\ 4-0K*&£ 

M^tt^^Kfflg^PftMSQ I N J S<0Jt* «nt« 
) KR I N J S ^Itlit^o 
[0066] i/:, i<^t77 P 3 11 ^ciJ^Tti, S 

&<Dfy%mm.M$k?fy y 1 n j s** n j 
5^**iBfr&o fit, tysmmmmfyyyx i n 

J S** Tl J O^lili, XT7/312 Hi5V»r, IK 
^HMWtiQALLWU »E*&J{#*KRI 
N J S**»Lfcffi**&RfflB«»i«Q INJSH 

[0 0 6 7] $ ^tc. ^^^777^3 1 3 Ki3V>T, 

b it/zmm^m t o n^± t & o r 

»fi-*o ^tr. -f -f \/~-i3*?y 9<r>i3*jy Mic 1 N 

J */fiaffi«FHITONJa±fca:orv»JS:^#-fr^ 

ti. ty*Ammi t m : yy y rx inj sa* n j 

QINJ U LTlS^i-^o * It, *O&0>ftL3«:-- 
[0 0 6 8] i/c, mfteXT-y 73 1 1 Hi5v^r, gift 

?>ixfcafiWFBITONJa±i:a:-=>TV>«»^UIi^ 
y-f3 1 5tC*5^T. j»-&BS««-iJl*fJ|QALLHW 
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I N J I t LTlS^-fio fit, -E-OffeW^S^-B. 
[0 0 6 91 — fFfSX-f y 73 1 1 (CiJV>T. S£ 

(DHjRmmMnftyyrx i n j s** roj 

ti, ^7 7 7*3 1 bizfefti-ko ^TV-fZ 1 6 Kiiv 
T»i, i^«fflM#(«M#4 1 ri^PftttS *l& jfffl 
giW*t»Q I N J S£ roj \zW?&tZ>o Wt 10 

< ^f? ^3 1 7 KiJUTli, W£.<OT-i U-* 
(Klin's HfiC I N J SiPl**>fefrhfrtzmW%?%T:0 
FFJSL±t^oTV^^5*^W»f-f -2>o fit, 

9 (Oii^y HtC I N J Sri*. */iil®^F^ 
TOF FWJit ^oTv^v^-g-lcli, ife/KffliStt||tT 

77^X I N J Sri* TO J X'$>Z>iZiifrfr£>b-r. *t 
1 5-^frf^o Xf?^3 1 5f«4, ^11 
iH-«WIQALLi:i?lgMKR I N J SSrStltL*: 

^SffligfltlQINJ St LttStSo 20 

[0 0 7 0] itz. Me&xy-v?3 1 7 izH^X, m& 

wf-f u-^^^ort^v httc i n j s ^iiSBtfig 

TOFFJ£U:t fcoTV'^-g-lcli. ^^-.y^ 1 8 K 

i i * <b «*t s ^ is* 

0t*Q I N J I t LTfS:SE"f -5> 0 -5- LT, fWfWftl 

[0 0 7 1] ^-nm^mw m&m%tm 

1 n j s* j roj ru > sgvMi ru &h 
iqinj i tfm.m-f z>frvc~\±iz < , Bf^<o®ffiB#r^ 

TON, TOFF^JiL/cmic, ^W^^RlStS ft 

rjRSffl s«iftit*Q 1 nj itmm-tzzt t%Z 0 

[0 0 7 2] JfcK, *3jt*«Jjg|gtf5ftffl*t«»*Uov» 
Tgi^1--&o **»«)3BSIKJ:niX, 5* MW* ri*ii:*: 

$v^KQSJa±t^o^s^-tc, ^Kmmmmrfy^ 

fX I N J S* 1 TOJ r 1 J ^fc^JSIx <b*U j^k 40 
fflgS«fcfftQ I N J S7n$*Kif fc t ta 

£0 mi lC/TtJ:T(:> £<0«J8IK#v^ x*-f 

p-*^>'^co*'i7>'h'(iciNjS7!i j roj i-^ 1 ;^ 

[0 0 7 3] *HiS«>^ffi-eii % UlC I N J s 

*«ef 36 w affirm ton jits, g 

WtsQ I N J I ^it^L^ft-So C*>*frCJ±, 1£>J£ 
fflg^PRMSQ I N J SO*4tf, )£JlflJ§&*lt4 
QINJ It £ t ri»<b, §gBit^'*#tc >; y f- 50 
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-rxoiz, ^nmsmmmmQ in j soif*^ 
k^isi aftizmAztLzmftmzKViztiz^izim 

soB#H^n-r-&fc*, j&ji fflg«n»s*i:Q 1 n j 1 * 
ffifc<ommmmTOKix-m±2^mvx?ztLxii, 

&mtti)*2 15 1* 'J ^ K £ * - t li & v-> 0 L 

[0074] *>l*>> mm 2 ,$^T-7p-r^*s® (*& 

SfflgfiUMtSQ I N J S£>J£;*:giJ$&fc|eJI$Kj£«fflg 
gf«#t*Q I N J I KJfc^T. SB 

[0075] tfz, isjsmmttnffyy 1 n j s a* 
ru roj ^t-w&x'bfi.fc^'g-K^ ±:Ktra 

[0 0 7 6] ( 1 ) ±M&%m<OfcW-\zi5^X\Z, &)X 

li ru frh roj •^t^xt>fL^^-&nov»r=fei 

fflg«**t*Q I N J S H^k***ofc*|F-g-tC, ^:$IJffll 

[0 0 7 7] (2) JflB#HM<0^t?li, -*&«Wft^- 
ff^KI^U fflj»*H«W#l 1. 4 l*>^OW^i!W*Sr 
filWi&izo^xm.WLtz-tiK n>Mtetiti?f dISIK* 
Kffl^*4-i*M#4 1 o^^c 3 («*ft-'&Jif-^^*-f* : 'fki-^ 
wt K'Ho 

[0 0 7 8] (3) .hffi^ 1 <olliS<o®^r-»i. r^i 

• caj) m<nm<oj&*-x*mft2tiz>Wi&t l zMmtLtz 

(1/n) Ji. xvy'vlieSNECJ: 

[0 0 7 9] 

[«w^3am] ^w&LtzXiiz, *#miz xtus, 

[0M<7)ffi#^SiW] 

[H12] lf*«2 lCffimw%^W**^^ffit^^^1"®t 
[03] 9 1 C5*ift«?Jg®^ii»t4«rt"»*t^> 
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[E6] ECUKJ: ^fi^ft* r«#P»Sti$IJ#M ^* 
[0 8] illlciftSl^MPilti, ^RfflttfttSff 

[0 9] %2n%mv>wW',\z&\>tz> mn^mmm^ 

[110] Tj$*l-i»&f-fi$lJ$l ^ >;l/--f->J £ ^-f 7 

[sin m2<D-mm.<omm\tism^mzn-rh7'-i 
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1 0»mmttt&SLk lt oummttimmnmHft. 2 5 

B-»aettffl*ffi#a*flMEi-4£H|;w 2 7- 

^tUf g^iltS ? 7 >^ A-t ^t, 2 9 -ate 
3 0-*^BtSI»lt»J|:tB^S, *iog«i«J* 

6 1 ■•■aettffl**m#s*»j£i-4R*ui 

•fe>-<K 6 2•H^ttfg^feffl#^a*fl^lSi-.^,;fcS^r> 
■9■o 
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